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Action reguested

Attachmernt # I presents a number of orncogenic risk
calculations from the use of atrizine. These risks are calculated
on the basis of 100% deruwal absorption. I have been requested
to recalculate these risks based on the dermal absorption of
atrazine determired experimentally in the following study;

Dermal absorption of 14c-Atrazine by rats (general metabolism),
T. Murphy, Biochemistry Dept., Agricultural Division, Ciba-Geigy
Corp. Study No. ABR-87098; 11/6/87, MIRD 404313-08.

This document contains the following report which
describes the in life portion of the study;

Dermal absorption of '4C-Atrazine in Rats, E.M. Craine, WIL
Research Laboratories, Project No. wIL-82015, 11/5/87.

A DER on this study is attached (II).

Discussion and conclusions.

Utilizing experimental data on dermal absorption in
determining risk from field exposure is a two step process,
first to determine the proper dermal. absorption rate to be
used for each exposure and second to apply that rate to the
risk factor.

Irn the dermal absgrption study the dose was applied as
0.01, 0.1 or 1.0 mg/cm® of skin and the absorption of each
dose determined for exposure periods of 2, 4, 10 and 24 hours.
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The exposure data are _presented as mg/kg/yr. These must

be converted to mg/cm /day and the daily duratior determined
for each exposure. The appropriate dermal absorption rate is
ther taken from the experimantally derived data. Table 1
presengs the results of this process. The daily dermal dose
per cm< of skin was calculated by multiplging the daily dose
in mg/kg by 70 kg and dividing by 3000 cm?. These are standard
values for worker mass and for surface area exposed in a
worker who does not wear protective clothing. In all cases
except the home owner it is assumed that atrazine remains on
the skin for 10 houre before the worker washes. The homeowner
is assumed to wash after one hour of use. Two values to be
used for risk calculatiors are determined, the absorptior rate
(# of dose) and the quantity remairing on the skin after soap
ard water wash (% of dose).

Table 2 presernts the calculation of orncogenic risk.
These values are calculated from orcogernic risk values determined
by assuming 100% dermal absorptior (attachment I) simply by
multiplying them by the appropriate dermal absorption values.
The first risk value utilizes only the percent absorbed. This
value can be considered an overestimate of the risk since the
rat skin is more permiable thar that of man, a factor of five
is usually accepted. The second value assumes the worst
case, that the atrazine remaining on the skin after a soap
and water wash is absorbable, and it includes both absorbed
and retained material. We have no data as to whether and to
what extent human skir would retair atrazirne.

Including the the atrazirne remaining orn the washed skin
as potentially absorbable adds considerably to the risk as
from 12 to 40 times more atrazine remains on the skin after
washing than was absorbed. If the risks calculated on the
basis of absorbing all the material remaining on the skin are
ultimately considered unacceptable, an additional dermal
absorption study can be performed to determine the absorption
of this material. Doses of 0.01, O1 ard 1.0 mg/cm2 should be
applied to groups of 16 rats for 10 hours and then washed off
with soap and-water. Total absorption should be determined on
groups of 4 rats per dose for durations of 10 hours and 1, 7
and 14 days. The Registrant should submit a protocol for
approval prior to performing the study.

Attachments.
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Table 2. Determination of oncogenic risk using dermal absorption rates obtained from

a study of the dermal absorption of atrazire in the rat. These values are calculated
from oncogenic risk values determined by assuming 100% dermal absorption and multiplying
them by the appropriate dermal absorption values. The first risk value utilizes only
the percent absorbed. This value can be considered an overestimate of the risk since
the rat skin is more permiable than that of man, a factor of five is usually accepted.
The secord value assumes the worst case, that the atrazine remaining on the skin

after a soap and water wash is absorbable, ard it includes both absorbed and retained

material. We have no data as to whether and to what extent human skin would retain
atrazine.

Absorption  On Washed Oncogenic risk

Rate (%) Skin (%) % dose dose absorbed
70 hrs (/170 hrs) absorbed plus % on skin
Corn
Grower open pour M/L 0.53 21.10 6 x 106 2 x 104 -
A 2.00 24.87 5 x 1070 7x105 ¢
M/L7A 0.53 21,10 T7x10° 3x 1074
Commercial opern  M/L 0.53 21.10 2 x 1072 7x103 /°
o\ 5.00 24.87 5 x 1072 6x 104
M/L/A 0.26 10.24 9 x 10> 4 x 1073
Commercial closed M/L 2.00 24.87 1 x 109 1 x 1074
A 2.00 24.87 5 x 10~ 6 x 1074 ,
M/L/A 2.00 24.87 6 x 107 8 x 1074 /o~
Aerial closed M/L 0.53 21.10 3 x 1070 1 x 1074
Pilot 2.00 24.87 4 x 1076 6 x 106
Sugercane
ground open M/L 2.00 24.87 3 x 1074 5x 1070 4
closed M/L 2.00 24.87 5 x 1076 - 7x1057°
TR 2.00 24.87 2 x 1072 3 x 1074
Aerial closed M/L 2.00 24.87 1x 109 2 x 104
pilot A 2.00 24.87 4 x 10-7 6 x 1070
flagger 2.00 24.87 3 x 10 4 x 10
Macadonia ruts
ground driver M/L 0.53 21.10 3 x 1076 1 x10°9
single applicator M/L/A 0.26 10.49 4 x 1074 2x10°0 .4
_ split application M/L/A 0.26 10.49 2 x 104 Bx104 0
single applicator A 0.26 10.49 4 x 1072 2x102 .
_split application A 0.26 10.49 2 x 105 8 x 1074 /0
lawns '
Commercial M/L 2.00 24.87 4 x 105 6 x 1074
A 0.53 21.10 4 x 104 1 x 1072
Homeowner* M/L/A 0.11* 25.06¢ 5 x 1070 1 x10°°

* one hour exposure per day



At fecdrat # 7

Annual exposure at the representative use sites are listed
below with the concomitant daily risk assessment.

ESTIMATED ANNUAL ONCOGENIC

EXPOSURE RISK
mg/kg/yr
o CORN 3
Grower open pour M/L 5.2 1.1 x 10-3
5 A a 1.2 2.5 x 10-4
5.5 ke Loy M/L/A 6.4 1.3 x 10-3
Commercial open M/L 160.0 3.3 x 10-2
A 11.0 2.3 x 10-3
A
5o bl M/L/A 170.0 3.5 x 10-2
Commercial closed M/L 2.6 5.4 x 10-4
A 11.0 2.3 x 10-3
T ho /o, M/L/A 14.0 2.9 x 10-3
Aerial closed M/L 2.4 5.0 x 10-4
r s Pilot A 0.1 2.1 x 10-5
! L’{»;— .
SUGARCANE .
Ground open M/L 80.0 1.7 x 10-2
closed M/L 1.3 2.7 X 10-4
Y. J A 5.2 1.1 x 10-3
[~ .),,.
Aerial closed M/L 2.8 5.8 x 10-4
e pilot A 0.1 2.1 x 10-5
7. 24 7/ flagger 0.7 1.5 x 10-4
MACADAMIA NUTS
Ground driver M/L 3.2 6.6 x 10-4
c;?_( * Single applicator M/L/A 70.0 . 1.5 x 10-2
— Split application M/L/A 37.0 7.7 % 10-3
Single applicator A 67.0 1.4 x 10-2
Split application A 34.0 7.1 x 10-3
LAWNS
Commercial* M/L 10.0 2.1 x 10-3
& 7T A A 220.0 4.6 x 10-2
Homeowner#* M/L/A 0.2 4.1 x 10-5
/A' /l Nn‘“

* assumed no protective gloves

The above estimates have assumed 100% dermal absorption.
The exposure for macadamia nuts and lawn turf uses are based on
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Compound Atrazine
Citation

Dermal absorption of l4C-Atrazine by rats (general
metabolism), T. Murphy, Biochemistry Dept., Agricultural
Division, Ciba-Geigy Corp. Study No. ABR-87098; 11/6/87, MIRD
404313-08.

This document contains the following report which
describes the in life portion of the study;

Dermal absorption of l4C-Atrazine in Rats, E.M. Craine,
WIL Research L§23£iggxies, Project No. WIL-82015, 11/5/87.

Reviewed by Robert P. Zeﬁé%TgB Ph.D.” £ 7//27&(

Senior Pharmacologist

Core Classification Acceptable

Conclusions

Atrazine in 4L formulation is absorbed in relatively
small amounts through the skin. Typical values are 2.00, 0.53
and 0.26 % for 10 hour exposures to doses of 0.01, 0.1 or 1.0
mg/cm2. Significant quantities remain on the skin after
washing with soap and water (24.87, 21.10 and 10.49 8). No
significant differences in absorption were observed between
the 4L and 80W formulations tested at 1.0 mg/cmZ for 10
hours. The data indicate that absorption is approaching

saturation at the high dose.
Materials

Artazine uniformly ring labeled,

low and mid doses
22.0 uCi/mg, 99.5%

high doses
2.3 uCi/mg, 99.0%

Crl:CD®BR male rats 27-41 days old from Charles River
Breeding laboratories

Experimental design and methods

Dose preparation and sample analysis was performed at
Ciba-Geigy and the in life portion of the study at WIL.

"The low dose was prepared by mixing throughly 4.0 mg of
l4c-ptrazine and 5.3 mg of the formulant (4L), then suspending
the mixture in 2.0 ml of deionized water. The middose was
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prepared by mixing 40 mg of l4C-Atrazine and 53.0 mg of blank
formulation (4L) and then suspending the mixture in 2.0 ml of
deionized water."

. "The 4L high dose formulation was prepared by mixing
throughly 530 mg of formulant and 400.0 mg of l4cC-Atrazine,
then suspending the mixture in 4.0 ml of water. The 80W high
dose was prepared by mixing 200.0 mg of l4cC-Atrazine and 50.0
mg blank formulant, then suspending the mixture in 2.0 ml of
deionized water.

Two groups of 16 and one group of 20 male rats were
treated dermally with single doses of l4cC-atrazine_at
0.1, 1.0 and 10.0 mg/rat (0.01, 0.1 and 1.0 mg/cm2)
respectively. Four animals at each dose were dosed with 4L
formulation and exposed for 2, 4, 10 and 24 hours. The
remaining four animals at 10.0 mg/rat were dosed with 80W
formulation and exposed for 10 hours.

"The test material preparations were stored frozen,
warmed to room temperature and sonicated 10 minutes prior to
analysis and dosing on the appropriate test material application
day."

The anterior dorsal hair was shaved from each rat and
the area washed with acetone 24 hours prior to dosing. Test
material was applied to a 2.5 x 4 cm (10cm2) area by pipette.
The application site was covered with a protective device
consisting of a stomahesive bandage as a wall and a filter
paper cover.

Animals were individually caged in metabolism cages and
total urine and feces collected.

Animals were sacrificed at the end of the exposure period.
The protective device was removed and washed. The application
site was washed with a detergent solution and water rinsed.

Blood,cipplication site skin, skin under the bandage
and the carcass were collected.

The following samples from each animal were sent to Ciba-
Geigy for analysis;

"pipet washes, urine, feces, washes, extracts, samples from
the protective coverings, gauze, blood, skin samples and
carcasses,"

Results

Sample analysis for radioactivity at WIL indicated that
dosing suspensions were homogenous and of the expected activity.

No compound-related effects on the rats were reported.
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Dermal absorption data is summarized in Table 1 below
and presented in detail in Tables III - VI -of the report.

Table 1. Summary of dermal absorption data. All values are

means of 4 animals.

except as noted.

211 animals dosed with 4L formulation

Data from Tables III - VI of the report.

Dose Exposure Absorbed, On skiny, Unabsorbed.
(mg/cmé)  (hours) (%) (8/hr)  (mgxl10—>) (%) (%)
0.01% 2 0.68 0.34 6 23.53 77.25
0.009t 4 1.24 0.31 11 20.56 71.88

10 2.00 0.20 18 24.87 69.51

24 4.93 0.21 44 20.72 69.02
0.1 2 0.21 0.11 20 25.06 71.55
0.095 4 0.36 0.09 34 18.97 75.72

10 0.53 0.05 50 21.10 78.93

24 1.26 0.05 119 29.04 67.43
1.0 2 0.13 0.06 107 11.24 88.67
0.82 4 0.09 0.02 74 14.69 88.00

10 0.26 0.03 213 10.49 89.29

24 0.21 0.01 172 9.58 91.03
1.0 80w 10 0.24 0.02 244 8.81 89.15
1.02

* Nominal dose.
t Applied dose.

a. Total of blood, carcass, urine and feces.

b. Total of skin I and skin II.

c. Total of bandage rinse, bridge rinse, paper rinse, soap
rinse, water rinse, gauze A, gauze B and cage wash.

Discussion

The percent of dose absorbed followed the most common
pattern of absorption with the percent increasing with time
and decreasing with increasing dose. Significant quantities
of test material remained on/in the skin following soap and
water wash. There are clear indications that the process is

approaching saturation at the high dose in that;

1. The percent absorbed per hour decreased with time in
each dose and the proportionate decrease was larger with

increasing dose.

2. As the dose increased the total quantities absorbed

.increased proportionately less per dose increase.

3. The guantity on/in the skin increased ten fold from
0.01 to 0.1 mg/cm2 but only five fold from 0.1 to 1.0 mg/cm2.
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For regulatory purposes the test material which remains
on/in the skin after soap and water wash is considered
absorbable. -For risk assesments the percent absorbed is
added to the percent on/in the skin to determining quantity
absorbed. However, the possibility exists that the relatively
large quantity remaining on/in the skin is an artifact of the
experimental procedure. A recent study, designed to determine
if the material remaining on/in the skin after washing could
be absorbed, showed that 2 to 3 times more material could be
washed from the skin of living animals then from the skin of
recently sacrificed animals. In this study the animals were
sacrificied before washing the application site.

This possibility may be tested by treating 4 animals per
dose for 10 hours exactly as was done in this study but
washing the appliction site before sacrificing the animals.
The ten hour exposure time is suggested as modeling a worker
who washes at the end of the working day.
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